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Abstract: To explore the rhizosphere effect of the microelements in the soils under different vegeta—
tion types in Loess Plateau this paper analyzed the organic C total N Mn Cu Fe and Zn con-
tents in the rhizosphere soil and bulk soil of six vegetation types in hilly-gully region of Loess Plat—
eau. Among the six vegetation types Caragana korshinskii Heteropappus altaicus and Artemisia
capillaries had higher organic C and total N contents in rhizosphere soil than in bulk seil. With the
exception of C. korshinskii and H. rhamnoides all the six vegetation types had a significantly lower
pH in rhizosphere soil than in bulk soil. The six vegetation types had a lower available Mn content
in rhizosphere soil than in bulk soil and the C. korshinskii Astragalus adsurgen and Panicum vir—
gatum had a significantly higher available Cu content in rhizosphere soil than in bulk soil. The six
vegetation types except A. adsurgens had a slightly higher available Fe content in rhizosphere soil
than in bulk soil and A. adsurgens P. virgatum H. altaicus and A. capillaries had a significant
accumulation of available Zn in rhizosphere soil. There existed significant positive correlations be—
tween the rhizosphere soil and bulk soil of the six vegetation types in the relationships between the
organic C and total N contents and the available Mn and Zn contents and between the contents of

available Mn and Zn. In rhizosphere soil available Mn and Zn contents were significantly negative—
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ly correlated with pH value. Due to the differences in root growth characteristics

rhizosphere pH

value and microbial structure composition the microelements contents in the rhizosphere soil of the
six vegetation types differed with the contents of Mn Cu Fe and Zn being higher in the rhizo—
sphere soil of H. altaicus than in that of the other vegetation types.

Key words: rhizosphere; bulk soil; microelement; vegetation; hilly—gully region of Loess Plateau.
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1

Table 1 Description of sampling plots

Dominant Slope  Slope degree Altitude ~ Coverage Soil texture ( %) Other species
species aspect (°) ('m) (%)
Sand Silt Clay
N 20 1257 72.5 32.1 55.7 12.2
C. korshinskii Artemisia sacrorum
N 22 1220 60. 6 27.4 58.6 14.0 N
H. rhamnoides Artemisia argyt Stipa bungeana
NE10° 20 1235 68.5 32.8 53.8 13.4 N
A. adsurgens Lespedeza davurica Lactuca indic
NWw25° 24 1282 75.2 32.9 53.9 13.2 N
P. virgatum Poa annua  Heteropappus altaicus
NW10° 24 1311 70.5 30. 8 54.0 15.2 N
H. altaicus S. bungeana A. sacrorum
N 27 1298 64.5 31.0 55.2 13.8 N
A. capillaris L. Davurica__Potentilla bifurca
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Fig.1 Organic C and total N in the rhizosphere soil of different
vegelations ( means * SD) .
CO: Caragana korshinskii; HR: Hippophaer rhamnoides; AD: HR AD PV ' HA ' AC
Hippophae rhamnoides, PV: Panicum virgatum; HA: A Vegetation types
Heteropappus altaicus; AC: Artemisia capillaris. 1 :
Rhizosphere soil; 1I: Bulk soil. 2 pH
(P <0.05) Different letters represented statistic significance at Fig.2 pH in the thizosphere and bulk soil of different vegeta—
0. 05 level. The same below.

tions ( mean = SD) .
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Table 2 Correlation among organic C total N and micro-nutrients in rhizosphere soil of different vegetations
Organic C Total N pH Mn Cu Fe Zn
A Organic C 1 0.981** -0.613** 0.928%* -0. 104 0.633** 0.635**
Total N 1 -0.657** 0.959** -0.085 0.613" 0.651**
pH 1 -0.623** -0.178 -0.461 -0.516"
Mn 1 -0.101 0.482" 0.678**
Cu 1 -0.009 0.242
Fe 1 0.074
Zn 1
B Organic C 1 0.963** -0.243 0.888%* 0.542" 0.216 0.776**
Total N 1 -0.172 0.883** 0.624** 0. 146 0.722%*
pH 1 -0.048 -0.491° 0. 133 -0.326
Mn 1 0.587" 0.078 0.867**
Cu 1 -0.097 0.632**
Fe 1 0. 187
7/n 1
* P<0.05; * % P<0.01.
3
3.1 N pH C.N
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